Neutrophils kill pulmonary endothelial cells by a hydrogen-peroxide-dependent pathway. An in vitro model of neutrophil-mediated lung injury.
Neutrophil-mediated injury to lung parenchymal cells has been proposed as an important step in the pathogenesis of many acute and chronic lung disorders. As an in vitro model of neutrophil-mediated injury, this study used activated human neutrophils as effector cells in an 18-h cytotoxicity assay with 51Cr-labeled bovine pulmonary artery endothelial cells serving as target cells. Neutrophils effectively injured pulmonary endothelial cells, expressed as cytotoxic index (CI), of 63.8 +/- 5.4, and this injury could be significantly reduced by several agents, including 1% dimethyl sulfoxide (CI, 51.3 +/- 3.7), 50 micrograms/ml ascorbic acid (CI, 40.8 +/- 4.7), and especially 1,100 U/ml catalase (CI, 14.3 +/- 4.1). As cell-free models of neutrophil-mediated endothelial cell injury, H2O2 (30 microM), O2- (generated by 0.5 mU xanthine oxidase), and the myeloperoxidase-dependent (0.32 U) hypohalite ion were each capable of injuring the target cells with CI of 6.21 +/- 2.8, 53.6 +/- 5.3, and 21.2 +/- 1.5, respectively. Catalase was effective in reducing the injurious effect of each of these oxidant-generating systems (p less than 0.01, all comparisons), confirming the important role for H2O2 in the mediation of this injury. The data indicate that neutrophils are capable of killing pulmonary endothelial cells by a pathway largely dependent on the generation of H2O2, and suggest the possibility that removal of H2O2 from the alveolar structures in subjects with these disorder might be an effective future therapeutic approach.